1 Severe injury to the mammalian spinal cord results in permanent loss of function due 2 to the formation of a glial-fibrotic scar. Both the chemical composition and the 3 mechanical properties of the scar tissue have been implicated to inhibit neuronal 4 regrowth and functional recovery. By contrast, adult zebrafish are able to repair 5 spinal cord tissue and restore motor function after complete spinal cord transection 6 owing to a complex cellular response that includes neurogenesis and axon regrowth.
Introduction

23
The spinal cord contains neurons and glia that act collectively to transmit sensory 24 information from the peripheral nervous system to the brain, and motor commands 25 from the brain to the periphery of the body evoking both voluntary and involuntary 
191
For each ROI, a grid of indentation points covering the entire ROI was set and force-192 distance curves were recorded using the AFM acquisition software (JPK 
217
The Poisson's ratio ν was set to 0.5 for all analyses. 
227
Quantification of cell number density
228
Transverse tissue sections were obtained from spinal cord transected and sham-229 operated zebrafish (Tg(mbp:GFP, alpha1-tubulin:mls-dsRed)) at 2 wpi, 4 wpi and 6 230 wpi. The animals were sacrificed as described above followed by subsequent 
327
The ROIs corresponded furthermore to distinct structural features of the spinal 328 cytoarchitecture as described in [37] . ROI 1 comprises the dorsal horn (dh, Fig.1b ),
329
ROI 2 contains the dorsal longitudinal fasciculi (dlf, Fig.1b 
332
The tissue sections were probed ( Fig.1c ) using a spherical indenter. Each 333 indentation yielded a force-distance curve ( Fig.1d ) that was fitted using the Hertz 
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The difference between gray and white matter is maintained along the A-P axis
367
To assess the distribution of elasticity values at different vertebral levels, we 
382
(mpf) (n = 5), 6 mpf (n = 10), 9 mpf (n = 10) and 12 mpf (n = 10).
384
The difference of apparent Young's moduli between gray and white matter remained 385 constant along the anterior-posterior axis ( Fig. 2b) and was furthermore maintained 386 throughout their life span ( Fig. 2c ), although absolute elasticity values of both gray 387 and white matter decreased with age ( Fig. 2c ).
388
To test whether the presence of transgenic fluorophores might have an influence on 389 this pattern, we also measured wild type fish. In those specimens, the absolute 390 apparent Young's moduli of gray matter, but not white matter were lower as 391 compared to transgenic fish (Suppl. Fig. 5a-d) . Wild type spinal tissue also showed a 392 less pronounced increase of elasticity and difference between white and gray matter 393 in tissue sections located at the 28 th vertebra (Suppl. Fig. 5e ) and the difference 394 between spinal gray matter and spinal white matter was also maintained throughout 395 their life span (Suppl. Fig. 5f ). and white matter non-significant (Suppl. Fig. 6f ). By 4 wpi, the apparent Young's 411 moduli of both gray and white matter had increased further in comparison to values measured at 2 wpi and to values from uninjured control animals (Suppl. Fig. 6f ).
413
White and gray matter reached comparable elasticity levels (Fig. 3a, Suppl. Fig. 7e ).
414
At 6 wpi, the elasticity of both gray and white matter declined as compared to 4 wpi,
415
but remained elevated with respect to uninjured control animals (Suppl. Fig. 6f ). The
416
difference between gray and white matter elasticity was re-established (Suppl. Fig.   417 6f, 7f). Rostral tissue sections that were located proximal to the lesion site displayed 418 a similar stiffness evolution in the same time interval post-injury, albeit the changes 419 of apparent Young's moduli were less pronounced (Suppl. Fig. 6c ). At 2 wpi, the 420 apparent Young's modulus of white matter increased and the mechanical difference 421 between gray and white matter became less significant (Suppl. Fig. 6c , Suppl. Fig.   422 7a). At 4 wpi, the apparent Young's moduli of gray and whiter matter increased, but 423 gray matter remained stiffer than white matter (Fig. 3b, Suppl. Fig. 6c , Suppl. Fig. 9a ,c,f,h, Suppl. Fig. 10 ) and sham treatments (Suppl. Fig. 9b,d ,e,g,I, 
468
In uninjured tissues, gray and white matter elasticity correlated with cell number 469 density only when all individual gray matter and white matter regions were combined 470 ( Fig. 4b,c ). The positive correlation between cell number density and the apparent 471 Young's moduli originated from the high density of cells in the dorsal horn (ROI 1, 472 Fig. 4a,b ). The ventral horns (ROIs 3 and 4, Fig. 4a,b) displayed an amount of cell 473 bodies comparable to white matter regions (ROIs 2 and 5), but differed significantly 474 in elasticity (Fig. 4d ). After spinal cord injury, we observed an increase of both 475 apparent Young's moduli and cell body density (Fig. 4e,f) . However, the exact the highest amount of cell bodies (Fig. 4c, Fig. 5a ) and the least amount of 516 oligodendrocytes (Fig. 5a,d) . ROI 4 displayed a median apparent Young's modulus 517 twice as high as that of ROI 2, although both regions had a similar number of cell 518 bodies (Fig. 4c ). They differed, however, with regard to axonal orientation and cell 519 body size (Fig. 5b,e ). Furthermore, we observed blood vessels predominantly in gray 520 matter regions, but not white matter regions (Fig. 5f ). Young's moduli of spinal cord tissues from uninjured zebrafish and at distinct time 543 points during regeneration. We showed that the apparent Young's moduli of gray 544 matter regions were greater than those of white matter regions in spinal cords of 545 uninjured, adult zebrafish (Fig. 6a) . Previous studies measuring the stiffness of 546 nervous tissues from mouse and rat also found that gray matter was stiffer than white 
